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on a vertical milling machine. It will be seen that a groove
a is provided around the head of this cutter into which cool-
ant is delivered by pipe 6. From this groove holes c connect
with each of the inserted-tooth cutters, and these, in turn,
have a hole drilled at the upper end and a groove cut in the
side to allow coolant to reach the point of the tool. In this
way the fluid goes right to the cutting point, where it is
most necessary.
At 7> and C are shown two typical methods of making con-
nection with oil-tube drills and similar tools. At B the tool
remains stationary and the work revolves, so that it is possi-
ble to deliver oil through <a tube "threaded into the side of
the drill. At C the drill revolves while the work remains
stationary, and in this case a collar which is a sliding fit on
the drill makes connection with the oil-tubes in the drill, oil
being delivered through small pipe d to an annular space in
the collar. For deep-hole drilling and similar work the
action of the oil in washing chips out of the hole is very
important, and in order to be effective the oil should be
delivered at high pressure. An extreme case in deep-hole
drilling is seen in drilling rifle barrels, this work being
done by a tool of the form shown at D. It is of the oil-
tube type, the drill point being made of steel and brazed
to the end of a steel tube. This tube is rolled in such a
way that a groove is formed down one side; oil is delivered
through the center of the tube and through oil-tubes in the
drill point, and returns by way of the outside groove
through which the chips are washed out. As the oil is de-
livered at a pressure of about 800 pounds per square inch,
care must be taken to prevent it from splashing, and for
this purpose a guard is furnished which surrounds the end
of the work to catch the oil and chips and divert them into
the pan of the machine. A deep-hole reamer of the oil-tube
type is illustrated at E in Fig. 21. In this reamer, oil for
cooling the tool and washing away chips is delivered
through hole c.
Machine Design as Applied to Tool Lubrication. The
forms of distributing tubes and nozzles shown in Figs. 16
17 may be connected to the delivery pipe on practically